Abstract
Introduction
The United Nations Framework Convention on Climate Change (UNFCCC) (2007) defined climate change as change of climate, which is attributed directly or indirectly to human activity that alters the composition of the global atmosphere and which is in addition to natural climate variability observed over comparable time periods. Collins (2011) (2011) to predict that in sub-Saharan Africa, 10 million people were affected by drought and 2 million by flooding, in many cases with near simultaneous episodes.
Unfortunately, rural people involved in agriculture have been blamed for escalating changes occurring in climate change which severely affects them. In the words of AMCEN (2011), agriculture is particularly vulnerable to climate change, but the sector directly and indirectly is also a major contributor to green house gas emissions and hence global warming. Buttressing the point was the World Bank (2003) report that Africa consumes the lowest energy amount of all the continents. In Nigeria, deforestation has been most severe; where more than 410,000 hectares of forest are lost to desertification annually (FAO, 2009 One issue to contend in fisheries is household ownership of physical assets. Household assets are defined broadly to include natural, physical, human, financial, public, and social capital as well as household valuables (Ellis, 2000) . Winter et al., (2009) argued that the value and use of an asset depend not only on the quantity owned but also on the ownership status of the asset. In Kainji Lake, the total number of wooden canoes for fishing was 8,755 in 1995 8,755 in and 4,820 in 2001 8,755 in (Abiodun, 2003 . Clue on magnitude of wood used for fish processing was provided by Olokor's (2003) study around Kainji Lake basin, which revealed that about 396,250kg of wood costing ₦1, 325,000.00 was used to smoke 189,883kg of fish worth ₦19, 273,600.00 annually, while the average fish processor consumes 16.45kg of fuel wood per day or 7.5m 3 of forest wood compared to 0.46ni 3 estimated for developing countries. On volume of fish smoked, Anthonio (1995) established that an average of 6,806.7kg of smoked fish per month was transported from Kainji Lake basin to cities like Lagos, Ilorin, Kaduna, Enugu and the lake environs. Presently from New-Bussa axis, two truck load of lorries (911) transport an average of 307 cartons of smoke fish weekly to Ose market in Onitsha, Anambra State. Volume of wood used for making canoe and smoking fish are indirectly contributing to observed decline in artisanal fish inland production which jeopardizes economy of fisherfolk, fish yield and consumption. For instance, Kainji lake basin data revealed a sharp decline on fish yield from 32,474 tonnes in 1995 to 13,361 tonnes in 2001 and 9,248 tonnes in 2004 (Abiodun, 2003; Abiodun and Niworu, 2004) . Also, National artisanal inland fish production has declined from 38.7% to 37.7% between 2006 and 2010. These information buttresses the relationship between climate change and fisheries.
Fagade (2010) enumerated consequences of climate change and global warming on Nigeria's fisheries to include increase in temperature, expansion of the water volume, increase evaporation rate, precipitation, silt deposition during flooding, industrial effluents on aquatic organisms, salination of river waters from sea water rise. In aquaculture, it includes washing of ponds, suspended silt clogging on the gills of cultured fish species, pollution of water, high pond water temperature, decreased dissolved oxygen, pH and salinity of pond water. Hence, it is not surprising for artisanal fisher-folk to say that they need and seek information on weather conditions and rich fishing ground (Njoku, 2007; Okwu et al, 2011; Ifejika 2011) . Equally, research has confirmed that fish farmers experience challenges on water quality management which is detrimental to fish growth in pond (Ifejika et al, 2009 ) and suffer flooding on earthen ponds (Adewuyi, 2009) . Above premises prompted the need to determine fisher-folk ownership of physical assets among fisherfolk in Kainji Lake basin in relation to climate change. Outlined objectives for the study were to; ascertain personal characteristics of fisherfolk in fishing communities and to ascertain ownership of physical asset in fisheries activities.
Methodology
The study area is Lake Kainji situated between latitudes 9 o 50' -10 o 57' North and longitudes 4 o 25' -4 o 45' East is 136.8 km in length and 24.1 km maximum width. It is the first and largest manmade lake in Nigeria and popular for fishing, hydro-power and tourism since 1968. Niger and Kebbi States with five Local Government Areas border the lake in the west and east. The lake was stratified into west and east of which west was purposively selected for the study. From a list of 174 permanent fishing communities in western Kainji Lake, eleven were randomly chosen for the investigation namely: Malale, New-Bussa, Musawa, Monai, Yuna, Gwatanwara, Kaya, Sakakinjika, Yunawa, Tunga Angulu and Tunga Alhaji Ibrahim. Study population comprised of all residents in the eleven fishing communities from which 280 fisherfolk was purposively selected as the sample size. From the sample size of 280, random sampling method was used to select 165 respondents for the study. Instrument for primary data collection was interview schedule through face to face interview. The interview schedule was face validated by experts in National Institute for Freshwater Fisheries Research (NIFFR), New-Bussa. Trained enumerators fluent in Hausa language were used to administer the interview schedule to respondents in the months of June and July, 2010. Descriptive and person product moment of correlation were used for data analysis.
Results and Discussions
Only small proportions of respondents were youths (13.9%) compared to majority in early adulthood (32.2%), middle adulthood (44.6%) and late adulthood (9.7%). Finding on age suggest that about 50% of respondents are ageing. Dominant gender among fisherfolk was male which account for 3 out of 4 respondents. Equally, most respondents (80%) were married and practice polygamy (55%) over monogamy (45.5%). It suggests most respondents have family responsibilities. Data on years of schooling revealed that vast majority (77%) were considered to be illiterate, lacking the ability to read and write which is an impediment to acceptance of new innovations and practices. Almost all respondents were self employed but fishers out number fish processors and fish marketers. Interestingly, respondents have acquired many years of experience in their fisheries activities through which they gain skills and know-how for survival in livelihood activities and climate change adaptation and mitigation strategies. Table 2 was on respondents' ownership of physical asset for fisheries activities. The twelve assets examined fall into three categories; fishing assets (33.3%), fish processing (41.7%) and accessories (25%). Dominant fishing assets owned were fishing net (78.2%) and fishing canoe (64.8%). On fishing assets, only fishing canoe has direct negative effect on climate change through cutting of wood with serious consequences on deforestation. Fishing boat made of cheap fibre or plastic will reduce the cutting of wood for canoe construction and its negative impact on climate change and fish habitat in water bodies in the area. Conspicuous fish processing assets respondents owned were fish drying net (87. 9%), improved banda (77.6%) and modified drum smoking kiln (16.4%). Only improved banda and modified drum smoking kiln utilises fuelwood for fish smoking with grave consequences on climate change which indirectly affect water bodies, fisheries and livelihood of fisherfolk in the area. Eyo (1997) found that 73% of smoked fish by fish processors and marketers use traditional banda to burn wood. While Olokor (2003) revealed that 396,250kg of wood were used to smoke 189,883kg of fish by fish processors in the lake basin. Existing evidences buttress FAO (2009) report that the annual deforestation rate has increased from 2.7% between 1990-2000 to 3.3 % in 2000-2005, and currently less than 12.2% of the country land is forested.
Fish drying net and solar tent dryer are assets for fish processing that use sun energy, environmental friendly and pose no harm to climate change (see figure 8 ). But worrisome is 0% ownership of solar tent fish dryer among respondents in the area. Earlier studies supporting finding on rejection of solar tent fish drier among fisherfolk in Kainji lake basin were Sule et al., (2007) and Ifejika (2011) . But Souness (1988) provided insight for the rejection been that solar drying has long been recognised as a significant cause of loss in dried fish as a result of control over the final moisture content of the product and prolonged drying . As such, no drier designed has been commercially successful in South Asia. But fish drying net is ideal for clupeids (small fish) which is spread on net and exposed to sun energy for water evaporation and dehydration as demonstrated in Figure 7 . =.151) while improved banda ownership (p= .000 and r 2 =.290) was positively associated with marital status. Age, gender, occupation, education and experience had negative and weak correlation with ownership of fish processing assets analysed. Validating the result was Onemolease and Erie (2006) founding on positive influence of marital status (rho=0.682) and household size (rho=0.791) on women participation in artisanal fishery activities of smoking and marketing in Ondo and Delta States. This was further strengthen by Mdaihli and Alamu (1994) and Alfred-Ockiya (2000) studies which established that women dominated fish processing and marketing activities. Positive association of marital issues suggests that family households particularly women, mostly acquire fish processing asset of modified drum smoking kiln and improve banda among respondents. It implies that most of the fish processing asset owners were women that use it for fish smoking in fisheries livelihood. Therefore, family members' involved in fish smoking contributes to problem of climate change around Kainji lake basin which indirectly impinges on their fisheries livelihood. It calls for exploration of alternative fish smoking methods that uses sustainable energy like rice husk for climate change mitigation and adaptation strategy in fishing communities around the lake basin. 
Conclusion and Recommendation
Evidence from the study confirm that ownership of certain physical asset for fishing and fish processing has direct and indirect bearing on climate change with consequences on inland water bodies, fish and livelihood of fiherfolk in fsheries. The identified physical assets are fishing canoes, improved banda and modified drum smoking kiln that use fuel wood. Correlates of fish processing assets of improved banda and modified drum smoking kiln were marital status and number of wives. Worrisome is zero ownership of solar that is environmental friendly for climate adaptation. Climate change adaptation and mitigation should exploration alternative fish smoking methods that uses sustainable energy like rice husk or modification of solar tent fish dryer to meet fish processing needs of fisherfolk. Equally important is awareness creation and training of fisherfolk on eminent hazards of acquiring certain physical assets that negatively contribute to climate change in the area.
